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Abstract 
Objectives 
Shorter than average adults are suggested to be at a higher risk for obesity, stunted growth 
is short stature due to chronic malnutrition and if identified, leads to obesity. Current study   
tests the hypothesis that stunted children, grown up as short adults have increased risk of 
obesity 
Methods 
Data from adult participants in a 2002 national survey for assessment of obesity among the 
Egyptian population and the national survey for assessment of Bone Mineral Density (BMD) 
among Egyptian adolescents (2003) were computed by gender specific height categories 
separately for men and women and Body Mass Index (BMI) 
Results 
In the first study, the overall prevalence of obesity was (22.8%) among stunted males, 
(17.6%) among none stunted males, (53.2%) among stunted females and (46.9%) among 
normal height females. In the second study, the overall prevalence of obesity was (31.7%) 
among stunted males, (27.9%) among none stunted males, (68.6%) among stunted females 
and (62.7%) among normal height females. 
The prevalence of class II & class III obesity was higher among the short stature males and 
females. Both short males and females had a significantly higher mean of BMI. Waist 
circumference was significantly greater in normal stature males. There was an inverse 
correlation between stature and BMI. 
Conclusion 
Data supports the hypothesis that stature is inversely related to the risk of obesity.  
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Introduction 
  
alnutrition is still highly prevalent in 
developing countries. Studies have 
shown an increase in the number of obese 
individuals in very poor urban 
communities. This review shows a co-
existence between malnutrition and obesity 
in households of slums in Brazil and a 
higher prevalence of stunted/overweight or 
obese individuals (30%) in comparison with 
stunted/underweight (16%). These 
conditions are associated with important 
metabolic changes. Results from stunted 
children showed higher susceptibility to the 
effects of higher fat diets, lower fat 
oxidation, higher central fat, and higher 
body fat gain. A model to explain how early 
malnutrition alters energy balance in adults 
is outlined. In the presence of a relative food 
intake insufficiency, a higher cortisol:insulin 
ratio, associated with lower levels of IGF-1 
will lead to lower muscle gain and linear 
growth, impaired lypolysis and fat 
oxidation. When these hormonal changes 
are combined with a higher 
fat/carbohydrate and/or marked decreased 
in physical activity, obesity with short 
stature would occur1. 
On the other hand, the linear growth 
retardation is perhaps the most prevalent 
worldwide under-nutrition problem. 
According to UNICEF (34.0 %) of world 
children under 5 are stunted due to poor 
nutrition2. The importance of short stature is 
in its high prevalence and the association 
with other outcomes such as delayed mental 
and other motor development3. The 
negative effect in adulthood includes limited 
work capacity because of the reduced 
muscle mass, increase risk of obesity, 
hypertension and increased obstetric risks in 
women and osteoporosis4-6.  
The prevalence of obesity is increasing in 
most countries worldwide, even those that 
have traditionally had high rates of under-
nutrition7. Several studies focusing on the 
association between growth retardation 
early in life and adult obesity have found 
coexisting overweight and stunting, which 
is related to a history of under-nutrition8-10. 
Hormonal changes resulting from energy 
restriction may provide one potential 
explanation for this phenomenon11. 
Economic transition countries such as 
China, Brazil, and South Africa, are 
particularly affected and have an increasing 
prevalence of obesity across all economic 
levels and age groups12. Egypt is facing the 
problem of transition nutrition with 
problems of persistent endemic under-
nutrition affecting primarily children and 
women of reproductive age and with 
increasingly prevalence of obesity and of 
diet related chronic diseases that are taking 
place in the presence of continuing problems 
of under-nutrition and micronutrient 
deficiencies13. Obesity is an increasingly 
important public health concern in Egypt. 
An estimated (35 %.) of Egyptian adults 
(18.7 % males & 48.1 % females) are 
considered to be obese14.  
The Objective of this study was to test the 
hypothesis that stunted growth presented 
in adults as short stature is associated with 
increased risk of obesity among Egyptians.  
  
Materials and Methods 
 
The study contains data from adult 
Egyptians over 20 years of age, who were 
participants of two national surveys that 
were cross sectional in design. Both surveys 
were conducted in Egypt by the national 
nutrition institute in two consecutive years 
using the same teams of work, same 
instruments and methodology in 
measurements of weight and height. The 
first study was a national survey for 
assessment of obesity among the Egyptian 
population14; a nationwide multistage 
procedure was followed to obtain a 
representative sample of the whole 
population. Data were collected randomly 
from households living in different 
ecological settings at main geographical 
areas representing Egypt. Urban and rural 
households were represented according to 
their actual population in each governorate. 
Exclusion criteria included: pregnant 
females, all forms of motor disability and 
inability to stand upright, genetic 
M 
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syndromes, past or present endocrinal 
disorders (other than diabetes), and any 
skeletal or bone deformities. This study only 
included (17,165) adults as determined by 
consultant statistician based on an estimated 
prevalence rate of obesity as 25%, allowing a 
precision of 3%, error of 5% and power of 
80%.  
The measuring team consisted of two 
highly trained nutritionists working 
together, for each four teams there was a 
well experienced team supervisor. The 
second study was part of a national study 
for assessment of Bone Mineral Density 
(BMD) among Egyptian adults and 
adolescents15. Adults included in this 
survey (4474 subjects) represented fathers 
and mothers of the studied adolescents, 
who were included for assessment of 
genetic and life style factors affecting their 
bone density. The age range of mothers 
was 28-61 and 29-63 for fathers. Exclusion 
criteria included in addition to the above 
chronic diseases, drug intake or metabolic 
condition that can affect bone density. 
 
Study Sites 
Governorates of Egypt could be stratified 
into six strata. The following governorates 
are included: 
x Cairo, the capital [in both studies] 
x Coastal zone represented by Alexandria 
and Matrouh in the 1st study and 
Saphaga in the  2nd 
x Suez canal zone represented by Suez [in 
the 1st study] 
x Lower Egypt represented by Gharbia in 
the 1st study and by Sharkia, Behiera and 
Dakahleya in the  2nd ] 
x Upper Egypt represented by Quena and 
Beni Suef in the 1st study and by Souhage 
in the  2nd] 
x Frontier governorate represented by El-
Wadi El-Gadid [in the 1st study] 
 
In all, districts were randomly selected from 
contrasting socio-economic standard. 
Sample design and size allowed an 
estimation to be obtained on the national 
level of these social classes.  
Ethical approval of both studies was 
obtained from both the Ministry of Health 
and Population (Egypt) and the General 
Organization for Teaching Hospitals and 
Institutes. Data on adult participants were 
divided into two groups according to their 
height; short stature was defined as adult 
height below 163.6 cm for males & below 
151.8 cm for females16. 
 
Anthropometric Techniques 
Weight and standing height were taken 
from each subject using the standard 
techniques17.  
Standing height was measured using a 
minimeter attached to a smooth straight 
wall. Height was recorded to the nearest 
0.1 centimeter. 
Weight was measured using a calibrated 
beam balance scale (platform type) of 150-
kilogram capacity. The weighing scales 
were calibrated with known weights and 
set to zero before each use. Weight was 
recorded to the nearest 0.1 kilogram. Body 
mass index was assessed using the criteria 
presented in table 1. 
 
Table 1: Assessment Criteria for body 
mass index (BMI) 16. 
 
Weight Category BMI (kg per m2) 
Underweight <18.5 
Normal 18.5 to 24.9 
Overweight 25.0 to 29.9 
Obesity class I 30.0 to 34.9 
Obesity class II 35.0 to 39.9 
Obesity class III > 40 
 
Waist circumference was measured using 
fiberglass tape taken over one layer of 
clothing. Waist circumference was measured 
by positioning horizontally the tape 
measure halfway between the lower rib 
margin and the superior anterior iliac crest 
for women; and on men, at the level of the 
umbilicus. Waist circumference 
measurements greater than 102 cm in men 
or 89 cm in women indicate an increased 
risk of obesity-related comorbidities17. Hip 
circumference was measured but not 
included in the discussion due to the recent 
Sahar A. Ibrahim et al 
 
 
101 
J T U Med Sc 2010; 5(2)  
controversy about its value in nutrition 
assessment. 
 
Data Processing and Analysis 
Data were analysed in the Data 
Management and Statistical Unit of the 
National Nutrition Institute. Descriptive 
analysis (mean, standard deviation and 
Student's t test) was done using the 
Statistical Package for Social Sciences 
(SPSS10.0), including frequency 
distribution and cross tabulation. Means 
were compared using analysis of variance 
(ANOVA). Differences were considered 
significant at P < 0.05.  
 
Results 
 
Results of the national survey for 
assessment of obesity among Egyptian 
population 
Table 2 shows the weight status of normal 
and short stature males and females. 
Among (7025) surveyed adult males; 
(20.1%) were classified as having short 
stature. Underweight was represented by 
(2.8%) of short compared to (2.4%) of 
normal stature males. Overweight 
prevalence was higher among the normal 
height males while the prevalence of class 
II and class III obesity was higher among 
short males. The prevalence of grade III 
(morbid) obesity is more than double 
(2.3%) among short males compared to 
(0.8%) among normal stature males. The 
overall prevalence of obesity was (17.6%) 
among none stunted males compared to 
(22.8%) of stunted adult males. 
Among (10140) surveyed adult females; 
(19.5%) were classified as having short 
stature. The prevalence of overweight and 
grade I obesity was higher among females 
with normal stature; while the prevalence 
of class II and class III obesity was higher 
among the short females. Among all 
females, (53.2%) of stunted females were 
obese compared to (46.9%) of normal 
height females. Table 3 shows weight 
status and prevalence of obesity among 
normal and short stature males and 
females (Results of the national survey for 
assessment of obesity among Egyptian 
population). 
 
Table 2: Weight status of normal and short 
stature males and females. 
      Features  
Short 
stature 
Normal 
height 
no % no % 
Under 
weight 
Males  40 2.8 137 2.4 
Females  34 1.7 165 2.0 
Normal 
weight 
Males  592 41.9 2500 44.5 
Females  404 20.4 1914 23.5 
Pre-
obese 
Males  459 32.5 1989 35.4 
Females  490 24.7 2257 27.7 
Obese 
class I 
Males  232 16.4 791 14.1 
Females  481 24.3 2018 24.7 
Obese 
class II 
Males  57 4.0 149 2.7 
Females  433 17.4 1187 14.5 
Obese 
class III 
Males  32 2.3 47 0.8 
Females  227 11.5 619 7.6 
Total Males  1412 20.1 5613 79.9 Females  1980 19.5 8160 80.5 
 
Results of this survey shows a very highly 
significant difference in weight category 
between short and normal stature males* 
and females**  
* X² =37.287 P<0.001 
** X²=49.526 P<0.001 
P<0.001 means very high significant 
difference.  
 
Results of the national survey for 
assessment of osteoporosis among 
Egyptian adolescents and adults 
Results are almost repeated with different 
rates of prevalence (table 3), class II obesity 
was more among the short adult males 
(6.5%) compared to (5.8%) among normal 
stature males. Among those with short 
stature, morbid obesity was represented 
by almost 5 times its prevalence among the 
normal stature males. Obesity was 
prevalent among (31.7%) of short stature 
males compared to (27.9%) of normal 
stature males. 
This study also clarifies that both class II 
and class III obesity are common among 
adult females with short stature. Results 
demonstrate that (68.6%) of stunted 
females are obese compared to (62.7%) of 
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normal stature females (Table 3); Weight 
status and prevalence of obesity among 
normal and short stature males and 
females (Results of the national survey for 
assessment of osteoporosis among 
Egyptian adolescents and adults). 
 
Table 3: Weight status and prevalence of 
obesity.  
 
Short 
stature 
Normal 
height 
No % No % 
Under 
weight 
Males  12 3.1 28 1.7 
Females  1 0.3 10 0.5 
Normal 
weight 
Males  126 33.0 506 30.7 
Females  40 12.2 255 12.0 
Pre-
obese 
Males  123 32.2 653 39.7 
Females  62 19.0 525 24.8 
Obese 
class I 
Males  25 6.5 95 5.8 
Females  95 29.1 654 30.9 
Obese 
class II 
Males  79 20.7 347 21.1 
Females  78 23.9 441 20.8 
Obese 
class III 
Males  17 4.5 17 1.0 
Females  51 15.6 234 11.0 
 
 
Comparison of Anthropometric 
Characteristics between short and normal 
stature subjects are presented in Table 4. 
From the national obesity survey it was 
found that both short males and females had 
a significantly higher mean of BMI. Waist 
circumference was significantly greater in 
normal stature males (Table 4). 
 
Table 4: Mean levels of the studied body 
measurements among short and normal 
height adult subjects (obesity study). 
 Short stature 
Normal 
stature P  
BMI 
Male 33.86±6.1 25.88±5.2 
0.0
0 
Female 33.27±6.944 
29.97±7.
35 
0.0
0 
Waist 
circumf
erence 
Male 88.03±13.32 
89.94±12
.91 
0.0
0 
Female 90.34±16.71 
91.03±16
.76 
0.1
0 
Correlation studies 
Correlation studies revealed a strongly 
significant negative association between 
height and BMI (Table 5).  
 
Table 5: Correlation between adult height 
and body mass index (study for 
assessment of BMD). 
 Males 
(n=2028) 
Females 
(n=2446) 
R P R P 
Ht vs 
BMI  
-0.162 0.000 -0.108 0.000 
 
Discussion 
 
In adults, disease risk increases 
independently with increasing BMI and 
excess abdominal fat. Cardiovascular and 
other obesity-related disease risks increase 
significantly when BMI exceeds 25.0 kg per 
m2. Overall mortality begins to increase with 
BMI levels greater than 25 kg per m2 and 
increases most dramatically as BMI levels 
surpass 30 kg per m2 18-20. The above two 
national surveys clearly demonstrate the 
relation between short stature and obesity 
among both male and female adults; class II 
and class III obesity were significantly more 
prevalent among those with short stature 
denoting increase risk of all obesity 
associated co-morbidities and documenting 
the previous hypothesis of the association 
between stunting and obesity. Florencio et al 
found that 30% of the stunted subjects were 
overweight or obese, compared with 23% 
for the nonstunted individuals (P<0.05)21. 
These results are more or less in agreement 
with our studies. In the first study, the 
overall prevalence of obesity was (22.8%) 
among stunted males, (17.6%) among none 
stunted males, (53.2%) among stunted 
females and (46.9%) among normal height 
females. In the second study, the overall 
prevalence of obesity was (31.7%) among 
stunted males, (27.9%) among none stunted 
males, (68.6%) among stunted females and 
(62.7%) among normal height females. The 
difference in figures between the two 
studies is due to the fact that the 1st study 
included age group of the elderly people 
(until 80 years) while the maximum age of 
participants in the 2nd study was 61 for 
females and 63 for males. With the well 
known effect of obesity on longevity it is 
expected that obesity prevalence is reduced 
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among the older age group. It was found 
that among the Egyptian population a mean 
of BMI at the age of 80 is 24.8 kg/m2 
compared to 30.8 kg/m2 at ages of 50-60 
years14. 
An understanding of the importance of fat 
distribution, particularly abdominal obesity, 
as a risk factor for many diseases has 
become a matter of primary concern22. 
Intraabdominal fat appears to be the main 
body compartment involved in risk of 
cardiac death. Increased central fat 
distribution may also increase risk of death 
from cancer23.  Waist circumference 
measurements greater than 102 cm in men 
and 89 cm in women also indicate an 
increased risk of obesity-related co 
morbidities19.   
Although weight circumference was 
greater among normal stature males and 
females, yet when considering the waist 
circumference / height ratio, these results 
may have other indications. Ashwel and 
Lejeune found that the ratio of waist 
circumference to height is a variable that 
accounts to the risk of coronary heart 
disease in both sexes24.  
A study by Florencio et al showed a strong 
association between weight, abdominal fat, 
and stunting in women21. This study 
showed strong negative association 
between weight as reflected by BMI and 
stature in both women and men. 
In summary, this study showed that stunted 
Egyptian adults have increased risk of 
obesity compared with nonstunted control 
adults from the same environment. These 
results are in agreement with the previous 
finding of an increased prevalence of obesity 
among short adults in developing 
countries25. Some European studies have 
also shown that short adults of low social 
class had a significantly greater BMI than 
did taller individuals of higher social class 
in England26.  
 
Conclusion 
 
Short stature is associated with an 
increased risk of obesity in adults.  
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